of enzymatic activities in the pancreas of rats from birth to weaning has only been documented for amylase (22) . The first purpose of the present investigation was therefore to examine the enzymatic development of the rat pancreas from birth to weaning.
The second purpose was to study the short-term adaptation of weanling rats on five different solid diets. The adult rat pancreas possesses a great power of adaptation to individual nutrients ( 1 Z-14, 23, 30) . It was of interest to observe in much younger animals to what extent the diet influenced the development of pancreatic enzymes, provided the genetic material was mature enough to be regulated.
The hydrolase content in the small and large intestine was determined in parallel with that of the pancreas. We were interested to find out whether the variations in the activities in the intestine of young rats could result from variable labilities, since it has been found that the half-life of pancreatic enzyrnes in intestinal washings of adult rats varies prelirn markedly w inary report ,ith the n ature of th .e enzyme ( 15). A has been pub1 ished (26) .
MATERIALS AND METHODS
All animals were raised in air-conditioned quarters and fed ad libitum up to the time of sacrifice. The lights were kept on from 7 AM to 7 PM each day. The mother rats weighing about ZOO-250 g were maintained on commercial rat pellets (Protector, Brussels, Belgium). Birth dates were recorded after two daily inspections. The number of pups per litter was reduced to 10 on the 2nd day after birth.
In the first experiment, pups were randomly selected from the litters on two different occasions at each of the stages of the postnatal growth and sacrificed by decapitation around 10 AM. No attempt was made to prevent coprophagy.
In the second experiment, the 10 rats, 2 1 days old and weighing 25-28 g, were taken away from their mother and divided into five pairs with no attention to their sex. Each pair was housed -in a screen-bottorncd metallic cage and was given ad libitum one of five solid diets. The composition of these diets is given in Table  1 . The standard diet was finely crumbled.
The first animal of each pair was decapitated after 2 days and the second animal after 4 days, between 8 and 10 AM.
The pancreas was quickly removed, freed of fat and connective tissue, weighed, and stored in the deep freezer before assays. Pancreases from two to five animals were pooled when provided by pups under 14 days of age. Individual pancreases were analyzed in older animals. The small intestine and the entire large intestine (with cecum) were excised separately and weighed.
The ileocecal valve was closed with a suture to prevent the loss of ileal contents to the cecum. The small intestine was severed between this suture and a second suture at the entrance of the cornrnon bile duct. Taking  into consideration  their  reported properties, the intrinsic enzymes of the brush border, such as the intestinal amylasc (l), disaccharidases (7, 27) All enzymatic measurernents of hydrolases were expressed in units, i.e., in micromoles of products liberated per minute at 25 C. The substrates were the same as those previously used in our laboratory ( 15, 3 1) for lipase (emulsified olive oil (17)
between trypsins 1 and 2 (3 l)), and carboxypeptidase B (hippuryl-L-argininc). The constant pH titration methods for lipase, chymotrypsin, and trypsins were automated by an alternating stop and flow system and were never substrate limited. Six reactions were recorded per hour; each kinetics was monitored for 6 min (32). Aliquots containing 3-5 units of protease or lipase were taken whenever possible for the assays.
The saccharogenic method for a-amylase ( 18, 23) was also automated.
Aliquots containing 1-2 units were incubated with starch for 3 min. The sampling plate was alternately loaded with sarnples diluted in water, and equivalent aliquots were diluted and denatured in 0.05 M NaOH acting as blanks. The rate of analysis was ZO/hr (unpublished data).
Protein concentrations were determined according to Lowry et al. (16) , using bovine serum albumin as a standard. Enzyme activities were related to 1 mg of proteins in the pancreas (specific activity) or to the intestinal content per 100 g body wt. and small intestine (activity/100 g body wt). pancreas and small intestine decreased rapidly to a rninimum at age 2-4 days. The intestinal activity increased somewhat during the 3rd week. Lipase activity in the pancreas and in the small intestine was found to be low at birth and to increase markedly after 2 weeks. Pancreatic trypsinogens 1 and 2 were low in younger pups. There was a large and relatively flat peak at 4-14 days of age (the mean value at 10 days being significantly higher (P < 0.05) than that observed at 1-2 days) and a second smaller peak at 21 days of age. Intestinal trypsins were found to increase slowly, their activities at 6-10 days being already significantly higher (P < 0.05) than those recorded at l-2 days. For chymotrypsinogen, a great decrease occurred in the pancreas within 3 days of birth. The intestinal activity of chymotrypsin was low in the neonate but increased markedly after 14 days.
B. Dietary Regulation of .Exocrine .En<ymes in Postweaning Period
Body weight. As shown in Fi g. 3, all animals gained weight steadily after weaning.
The body weight gain of animals given the chow diet or a casein-rich diet was not significantly lower than that of animals given a diet rich in carbohydrate or fat. Pancreas. Enzyme adaptations in the pancreas were rapid and the adjustments observed after only 2 days were often almost as great as those obtained after 4 days (Fig. 4) The pancreases of rats kept on a lard diet exhibited the highest lipase activity, i.e., a sixfold increase in specific activity after 4 days, as compared with the standard diet (chow).
High-carbohydrate diets tended to increase pancreatic lipase somewhat.
The highest specific activities of trypsinogens and chymotrypsinogen were obtained with casein, while the lowest activities were recorded on chow. Procarboxypeptidase B did not respond more to the casein diet than to the two high-carbohydrate semisynthetic diets, and was low on chow, especially after 2 days.
Intestines. intestines of rats maintained on semisynthetic diets were significantly less dilated than those of animals maintained on chow (Fig. 5) . These variations are attributable to the weight of gut contents and may be due to the relatively high bran content of the chow diet, compared to the other diets (Table  1) . In general, the comparison of the activities in the pancreas with the intestinal contents indicated in Tables 2  and 3 and Fig. 6 shows that trypsins were relatively stable and lipase very labile in the small intestine. A further considerable decrease of lipase and chymotrypsin was observed in the large intestine ( Figs. 1 and 2 ) that occured immediately after birth in the pancreas might be caused by the stimulation of the secretory process by suckling, enteric hormones, or a vagal reaction to the postnatal hypoglycemia.
(The average protein concentration was 14.8 mg/lOO mg tissue wet weight at 1 day of age and as low as 9.3 mg/ 100 mg at 3 days of age.)
The enzymic differentiation and the hyperplasia (28) of acinar cells seen when the rat pup was more than 14 days old might be due to hormonal variations ( 11). Another factor of probably great importance is the gradual change from an exclusively milk diet to a mixed diet richer in carbohydrates.
Pups 15 days old were observed to reach the chow cubes offered to the mother and to chew on the edges of this standard diet. It would be desirable to design cages where pups have no access to maternal food, in order to see if these pups show the same changes at 14-2 1 days.
The development of ar-amylase activity was very obvious in the small intestine and less evident in the pancreas itself. Prochgzka et al. (22) also observed amylase induction after 2 weeks. The dependance of ar-amylase synthesis on dietary glucose and insulin in the adult rats (3, 4, 19) probably applies to its development before and during the Figure 4 indicates that the specific activity of amylase increased as the intake of carbohydrate in the diet increased lipase and chymotrypsin than for trypsins and a-amylase. This same conclusion has already been made for adult rats (15, 20 
